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TRANSACTIONS 
of 
THE NEW YORK ACADEMY OF SCIENCES 
Ser. IT, Vol. 1 NoveMBeEr, 1938 No. 1 


The New York Academy of Sciences presents herewith the 
first issue of a new series of its historic TraNnsacTIONs, as 
authorized by the Council of the Academy at its meeting of 
April 28, 1938. 

The first series of the Transactions was issued from 1881 
to 1897. Its purpose was to print the scientific proceedings of 
the Academy meetings ‘‘regularly and promptly, during the 
sessions of the Academy, and to distribute them free to Resi- 
dent Members and, in exchange for their publications, to 
prominent American educational institutions and scientific 
societies all over the world.’ 

After the Transactions was terminated as a separate pub- 
lication in the year 1897, the ‘‘Records of Meetings’’ were 
continued from time to time in parts of the Annals of the 
Academy, but finally ceased altogether, presumably due to 
increased cost of printing, the Annals thereafter, as at present, 
being devoted solely to scientific papers. 

During the past few years, there has been an increasing 
desire on the part of many members to revive the Transactions, 
as a separate series, to cover the proceedings of the stated meet- 
ings; various matters of general interest to the members of the 
Academy ; and, especially, to give an opportunity to scientists 
presenting papers in the Sectional Meetings to publish abstracts 
of them at the earliest possible date. This latter feature would 
guarantee priority to new and original research, and increase 
the value of the Transactions as a scientific record. 

The Council takes this opportunity to send its greetings to 
you and requests your cooperation to make the Transactions, 
Series IT, a success. 

1A History of the New York Academy of Sciences, by Herman LeRoy Fair- 
child, 1887, p. 123. 
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TRANSACTIONS 


SECTION OF GEOLOGY AND MINERALOGY 
Ocroser 3, 1938 


Proressor Recrnatp A. DAty, of Harvard University, deliv- 
ered a lecture on The Problem of Isostasy, illustrated by lan- 
tern slides. No abstract was received. 

The meeting of the Section of Geology and Mineralogy was 
preceded by a special Business Meeting of the Academy at 
which 20 candidates for Active Membership and 52 for the 
Associate Membership Class were elected. The following 
changes in the Constitution and By-Laws, as recommended by 
the Council, were unanimously adopted: 


Changes in Constitution 

That the first sentence of Article II of the Constitution be 
amended to read as follows: 

“‘The Academy shall consist of eight classes of members, 
namely, Sustaining Members, Active Members, Fellows, Asso- 
ciate Members, Student Members, Affiliated Members, Corre- 
sponding Members and Honorary Members.”’ 

After ‘‘Honorary Members’’ insert: 

; ‘‘Sustaining and Active Members shall be members of the cor- 
poration who live in or near the City of New York . . . ete., as 
now stands to end of paragraph. 

That Article III be amended to read as follows: 

‘“None but Fellows, Sustaining Members and Active Members 
who have paid their dues up to and including the last fiscal year 
shall be entitled to vote or hold office in the Academy.”’ 


Be Amendments to By-Laws 
Chapter IV 
ELECTIONS 


1. (a) The first paragraph to read as follows: 

‘* All Members except Affiliated Members shall be nominated 
in writing to the Council by at least two Members who are quali- 
fied to do so by right of full membership privileges. If approved 
by the Council, they may be elected at the succeeding business 


meeting.’’ 


Chapter V 

DUES 

1. Dues. ‘‘The annual dues of Sustaining Members shall be 
$10, payable in advance at the time of the Annual Meeting.’’ 

‘The annual dues of Active Members shall be $5, payable in 
advance at the time of the Annual Meeting.”’ 
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Chapter VI 
PATRONS, DONORS AND LIFE MEMBERS 

Paragraph 3 to read as follows: 

3. Life Members. ‘‘Any Member or Fellow contributing at 
one time $100 to the general funds of the Academy shall be a 
Life Member and shall thereafter be exempt from annual dues; 
and, any Sustaining Member who has paid annual dues for 
twenty-five years or more may, upon his written request, be 
made a Life Member and be exempt from further payment of 
dues.”’ 


These changes will become effective January 1, 1939. 
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SECTION OF BIOLOGY 
Ocroser 10, 1938 


Doctor Ross Nicretu1, New York Aquarium: Fish Parasites 
and Fish Diseases. 1. Tumors. (This lecture was illus- 
trated by lantern slides.) 

Contrary to former beliefs, fish tumors are not rare and the 
majority of them, both in gross and histological appearances, 
agree in many respects with tumors of warm-blooded verte- 
brates. This is not surprising when one remembers the funda- 
mental similarity in tissues and organs among all vertebrates. 
It should be expected that the histological structure and the 
normal and abnormal growth of tissues, should also be funda- 
mentally the same. However, there are a few types of tumors 
that are peculiar to fishes. 

As a result of the careful studies of Gaylord and Marsh 
(1914), Gordon (1931-1938), Haddow and Blake (1936), John- 
stone (1926), Plehn (1906-1920), G. M. Smith and his col- 
laborators (1936-1938), Takahashi (1929-1933), Thomas 
(1931), Williams (1929, 1930), ete., much has been done to 
stimulate interest in this field of pathology. As in human 
cancer studies, the cause of these abnormal growths is one of 
the main features of the present-day investigations. From 
these reports and studies made at the New York Aquarium, it 
has been found that the causative agents for the majority of 
the fish tumors have not been determined, but in certain cases 
tumor growths may be due to the following: (1) Parasites. 
Certain protozoa belonging to the Myxosporidia and Micro- 
sporidia will induce tumor formation in practically any organ 
or tissue of the body of marine and fresh-water fishes; (2) the 
adenocarcinoma of the thyroid of salmonoid fishes has been 
definitely shown to be due to a chemical condition of the water; 
(3) certain jaw tumors (osteomata) of trout kept in captivity 
are the result of trauma; (4) the melanoma (black pigmented 
tumors) found frequently in Mexican killifishes have been defi- 
nitely shown to be the result of certain genetic crosses; (5) the 
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multiple lymphocystiosis of certain marine and fresh-water 
fishes has been reported to be due to an intracellular virus. 

The following tumor types were encountered in fishes pres- 
ent in the New York Aquarium: 

(1) Myxosporidian tumors. Nigrelli and Smith (1938) 
reported this type of tumor in several broad killifish (Cyprino- 
don variegatus). The growths are localized in the skin and, 
in a fish measuring 4.24 mm., they may reach a size of 1 em. in 
diameter. Microscopically such tumors show a tren‘endous 
hypertrophy of fibroblastic cells, which form a delicate stroma 
supporting the parasites, the latter infiltrating muscle and 
bone, causing a degeneration of these tissues. 

(2) Lymphocystis. This is a cutaneous disease in marine 
and fresh-water fishes characterized by the formation of small, 
solitary or confluent nodules of grayish-white color. Micro- 
scopically, these small tumors were found to be tremendously 
hypertrophied cells. Each enlarged cell is surrounded by a 
thick cellular membrane. The nucleus is also enlarged, and in 
larger cells may be completely degenerated. In young cells, 
the nucleus contains fine chromatin granules, a nucleolus and 
several nucleoli. The cytoplasm of these hypertrophied cells 
contains reticulated basophilic inclusions of various size and 
form. These inclusions differ in size, number, arrangement 
and compactness in the diseased cells of various fishes. 

Earlier investigators indicated that these enlarged cells 
were some form of Cnidosporidia. It was Weissenberg (1914) 
who claimed that they were not protozoa, nor due to a proto- 
zoan infection, but instead they are hypertrophied connective 
tissue cells of the host. The normal connective tissue cells are 
very small, about 1/2000 of an inch, and in the diseased cells 
they may attain the tremendous size of 1/16 of aninch. Weis- 
senberg (1920) further claimed to have induced tumor forma- 
tion in healthy fishes by feeding them an emulsion of the 
diseased cells. From such an experiment, he concluded that 
the cells were stimulated to gigantic growth by some intracel- 
lular virus, basing this interpretation, in part, on the fact that 
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cell inclusions are present, which is a known characteristic for 
other and better known virus diseases. 

Smith and Nigrelli (1937; 1938, unpublished data) have 
observed and described this disease from the following fishes 
present in the New York Aquarium: Angelichthys isabelita and 
Lachnolaimus maximus from Florida; Ceratancanthus schoepfi 
from Sandy Hook Bay, N. J., and Amphiprion percula from the 
Kast Indies. The disease makes its appearance in late spring, 
reaching a maximum intensity during the summer, gradually 
decreasing and finally disappearing in fall and winter. It was 
further observed that other species of fishes present in the 
tanks with infected fish never become diseased. Attempts to 
transfer the disease to killifish (Fundulus heteroclitus) by feed- 
ing and injecting lymphocystis material have thus far been 
unsuccessful. In all the tissues examined no parasites were 
found. 

The myxosporidian tumor reported above can be consid- 
ered, in certain respects, a sarcoma, for here we truly have a 
stimulation of growth of connective tissue cells. Tumors due 
to intracellular. parasites (e.g., certain microsporidian dis- 
eases) or virus (?) are more difficult to classify. If the growth 
had taken place in the form of a rapid multiplication of the 
cells involved, the size remaining the same, we would have a 
true sarcoma. But in these tumors, the infected cells grow in 
size and not in number. 

The mammalian-like tumors found in fishes have been classi- 
fied according to the type of tissue involved. Benign tumors 
of connective tissue character that have been reported are 
fibroma, lipoma, chrondroma and osteoma. Benign tumors of 
striated muscle (myoma), nerve cells (neuroma) and blood 
channels (hemangioma) also have been reported in certain 
species of fishes. The malignant tumors of connective tissue 
character described are round cell sarcoma, liposarcoma, 
myxosarcoma, osteosarcoma, lymphosarcoma, melanoma, ete. 

Neoplastic growths that have their origin in epithelial tis- 
sues are rarer in fishes than they are in mammals. Those that 
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have been reported were usually benign or remained localized 
in the region of origin, with some tendency ‘9 infiltrate acija- 
cent tissue. Most of these tumors occurred in the skin and 
gave rise to a hyperplasia of the dermal epithelium, producing 
papilloma or in certain instances more malignant epithelioma. 
Adenoma or glandular tumors are even rarer in fishes than 
epithelial tumors of the skin. 

The following tumor types have been described from fishes 
present in the New York Aquarium: 

(1) Sarcoma. (a) Melanoma in the skin of the lungfish 
(Smith and Coates, 1936) and hybrid Mexican killifish (Smith, 
Coates and Strong, 1936); (b) Erythrophoroma, or red pig- 
mented tumor, also in hybrid Mexican killifish (Smith, Coates 
and Strong, 1936); (c) fibroma in the skin of Rasbora dani- 
conus (Smith, Coates and Strong, 1936); (d) lymphosarcoma 
in the body cavity of Rasbora lateristriata (Smith, Coates and 
Strong, 1936) ; (e) osteemata on the jaws of trout and salmon 
(Smith and Nigrelli, unpublished data). 

(2) Tumor of epithelial character. (a) Adenocarcinoma 
of the thyroid of Rasbora lateristriata, Heterandria formosa 
(Smith, Coates and Strong, 1936 ; Smith and Coates, 1937), and 
brook trout (Nigrelli, unpublished data); (b) papilloma on 
skin of electric eel, Electrophorus electricus (Coates, Cox and 
Smith, 1938) ; (c) ‘‘pox’’ disease on the skin of blue-gilled sun- 
fish (Smith and Nigrelli, unpublished data). 

From studies on fish tumors certain conclusions can be made 
as to their characteristics. (1) The majority of the growths 
have the various connective tissues of the body for their origin 
and are most often found in the skin. (2) Only a rare few are 
derived from epithelial cells. (3) The rate of growth is com- 
paratively slow. (4) In the case of a malignant growth, either 
sarcoma or carcinoma, there is a general tendency to remain 
localized in the region where it is started. Although there may 
be a certain amount of infiltration into adjacent tissues, the 
production of secondary growth which is frequently found in 
bird and mammalian tumors occurs only rarely in fishes (e.g., 
adenocarcinoma of trout). 
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SECTION OF PSYCHOLOGY 
Ocroser 17, 1938 


Proressor E. Ohio Wesleyan University : The Learn- 
ing Function. 

The purpose of this study is to test experimentally the 
theoretical learning curve of Mr. Thurstone and to derive 
therefrom an adequate measure of learning. ; 

Five mazes of the Lashley-type were used. In this type 
of maze the number of blind alleys may be increased indefi- 
nitely without making any fundamental change in the plan of 
the maze. A 16-cul-de-sac maze was built in such a manner 
that it could be broken up into smaller mazes of 4, 8, or 12 culs- 
de-sac, thus making four mazes that differed only in the num- 
ber of blind alleys. These four mazes are designated as the 
variable mazes. A fifth maze of 8 blinds was used and is re- 
ferred to as the constant maze. The general plan of Maze V 
was similar to the group of variable mazes except that the 
order of turns was reversed and the relative positions of the 
food box and the starting box were altered. 

One hundred and twenty-seven rats with varying amounts 
of brain lesion and sixty normal animals were trained. They 
were divided into four groups, approximately equal as to the 
size and locus of cerebral lesion. Each group was trained on 
one of the variable mazes and on Maze V, the constant maze. 
They were trained on the variable maze first. 

The animals were selected at random from the general col- 
ony. They were given preliminary training in a straight run- 
way, ten feet long, until they ran the runway promptly and 
were no longer disturbed by handling. They were trained 
until they made ten consecutive errorless runs. If they ran 
150 trials in the variable maze without reaching the criterion 
training was stopped. Training in the constant maze was 
stopped after 100 trials. 

After training, the brains were removed and reconstructed 
according to the techniques developed by Lashley. The theo- 


a 
( 


THE NEW YORK ACADEMY OF SCIENCES 9 
retical learning curve was fit to the learning records of each 
animal. 

The learning curve is of the form 


_ Vm _ Vm 
(1) 


where u represents the accumulated errors, R is the number of 
trials, & the learning constant of the animal, m the difficulty of 
the maze and a is an arbitrary constant that can be absorbed 
in m. In our analysis the curve appears in the form 

BR’ 
(2) aR” 


where A, B, and C are constants. Thurstone’s curve repre- 
sents the situation in which the origin of the system of coordi- 
nates lies at the point where learning begins. The form used 
in this experiment measures the variables from the point where 
training begins. 

The curve is an equilateral hyperbola. The semi-major 
axis may be used, therefore, to describe the entire curve. At 
the vertex all of the animals eliminate errors at the rate of one 
error for each trial. 

The following critical values of the curve were computed 
for the variable mazes and for the constant maze: 

1. The horizontal asymptote. 

2. The length of the semi-major axis. 

3. Trials at the vertex. 

.4, Errors at the vertex. 

The relationships between the determinations of the critical 
values were found. Each critical value was related to the 
amount of cerebral cortical tissue removed. Since the animals 
were trained on two learning situations it was possible to sepa- 
rate the learning ability, k, and the difficulty of the problem, m. 
K was compared with the artificially induced individual differ- 
ences as measured by the lesion. M was compared with the 
increasing difficulty of the problem as measured by the number 
of culs-de-sac. 
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From the experimental results we draw the following 
conclusions: 

1. Professor Thurstone’s theoretical learning curve fits 
data collected on the Lashley-type maze since the horizontal 
asymptote gives linear relationships with the experimentally 
determined limit of learning, total-errors-minus-errors-on-the- 
first-trial. 

2. The method proposed is internally consistent. That the 
critical values measure the same attribute of learning in both 
situations is shown by the linear relationships existing between 
the two determinations. 

a. The horizontal asymptote calculated from the vari- 
able mazes gives a linear relationship with the horizontal 
asymptote obtained from the constant maze for the group 
of animals with brain operations. 

b. The semi-major axis obtained from the variable 
mazes is in a linear relationship with the semi-major axis 
from the constant maze for all animals. 

ce. Both trials and errors at the vertex show definite 
linear relationships from one maze to the other for the 
group with brain lesion. 

3. That the critical values may be considered adequate 
measures of ability is shown by the relationships existing be- 
tween them and the extent of cerebral cortical lesion. All of 
these are continuous curvilinear functions. 

a. As the extent of brain lesion increases the horizontal 
asymptote increases. 

b. As the extent of brain lesion increases both trials and 
errors at the vertex increase. 

c. As the extent of brain lesion increases the semi-major 
axis increases. 

4. That the learning ability in the theoretical curve is a 
measure of the ability to learn is shown by its relationship to 
artificially produced individual differences as measured by the . 
extent of cerebral cortical lesion. As the lesion increases the 
learning ability, K, decreases in a curvilinear function. 
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5. That the difficulty of the problem, m, is a measure of the 
difficulty of the learning situation is shown by the computed 
values, m, which increase as the number of culs-de-sac in the 
problem is increased for both the normal animals and the 
animals with brain lesion. 

Upon the evidence presented we conclude that Professor 
Thurstone’s theoretical learning curve, used according to the 
methods developed in this experiment, is an adequate descrip- 
tion of the learning process since it fits learning data and since 
the constants of the curve behave in a manner compatible with 
their definition. 


We wish to acknowledge a grant-in-aid from the National 
Research Council which in part financed this study. 
L. E. Witzy 
A. M. Witzy 


Ohio Wesleyan University 
Delaware, Ohio 
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SECTION OF ANTHROPOLOGY 
Octoser 24, 1938 


Doctors and Hersert THoms, Yale 
University: A Study of Pelvic Type in White Women. 
(This lecture was illustrated by lantern slides.) 

The size and the shape of the pelvic inlet were determined 
by means of Thoms’ method of X-ray pelvimetry on 582 primi- 
gravid white women from the Obstetrical Clinic of the New 
Haven Hospital, 104 nulliparous young student nurses from a 
somewhat different racial stock and a much more privileged 
economic class than the clinic women, and 107 young girls who 
ranged in age from 5 to 15 years. The pelves of this group 
were classified according to Thoms’ system of classification, 
which is based on the relative size of the antero-posterior and 
the maximum transverse diameters of the pelvic inlet and 
which distinguishes the following pelvic types: 


Dolichopellic: The antero-posterior diameter of the inlet 
exceeds the maximum transverse diameter. 

Mesatipellic: The maximum transverse diameter either 
equals the antero-posterior diameter or exceeds it by no more 
than 1 em. 

Brachypellic: The maximum transverse diameter exceeds the 
antero-posterior diameter by from 1.1 to 2.9 em. 

Platypellic: The maximum transverse diameter exceeds the 
antero-posterior by 3 cm. or more. 

The observed incidence of the various types of pelves, accord- 
ing to this classification, among the 686 adult women of our 


series, was: 


582 104 Total 
Type clinic student 686 
women nurses adult 

% 
Dolichopelli¢ 15.0 37.5 18.4 
Mesatipellie as 44.8 44.2 44.7 
Brachypellic 34.3 18.2 31.8 
Platypellic 5.6 4.7 


F'or the past 150 years the ‘‘normal’’ female elvis has been 
described in textbooks of anatomy and of obstetrics as one in 
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which the transverse diameter of the inlet exceeds the antero- 
posterior, or conjugate diameter, by more than 2 cm. This 
type of pelvis was found in only 14.9% of the clinic women and 
in only 5.7% of the student nurses. It may be added paren- 
thetically that only 31.9% of the 686 adults of this series had 
the type of pelvis which, according to the anthropological lit- 
erature, is proper for white women. It appears, therefore, 
that the prevailing concept of the ‘‘normal’’ pelvis of white 
women is in need of some revision. 

In an attempt to investigate what might be called the func- 
tional adequacy of various types of pelves, the case records of 
600 white primipara from the same clinic were reviewed and 
the percentage of women of each pelvic type who required some 
kind of operative intervention during labor was determined. 
As ‘‘operative intervention’’ were included, not only Caesarean 
sections, but also version extractions, midplane forceps, and 
outlet forceps deliveries. The incidence of operative inter- 
vention, as thus defined, was lowest among the Dolichopellic, 
somewhat higher among the Mesatipellic, still higher among 
the Brachypellic, and highest among the Platypellic. The in- 
cidence of Caesarean section in this same series was 0.0% for 
the Dolichopellic, 0.7% for the Mesatipellic, 4.3% for the 
Brachypellic, and 15.4% for the Platypellic group. If the 
proof of the adequacy of a given pelvic type is its ability to 
function efficiently during parturition, the adequacy of the long 
oval (Dolichopellic) and of the round (Mesatipellic) pelves 
appears to. be convincingly demonstrated by these findings. 
There was certainly no evidence of any functional superiority 
of the pelvis with the transversely elongated inlet—the type 
which is usually regarded as ‘‘normal.’’ 

A comparison of body build and pelvic type in 132 of the 
clinic women and the 104 student nurses disclosed the follow- 
ing relationships: (a) The women with long oval pelves were 
predominantly tall, long-headed, and broad-shouldered; the 
width of their pelvis between the iliac crests and of their hips 
between the trochanters was smaller in proportion to the width 
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of their shoulders than in women of the other pelvic types; and 
they had the largest average external conjugate diameter. 
(b) The women with transversely elongated pelves were, on the 
average, the shortest of the series and they had the broadest 
heads, the narrowest shoulders, and widest pelves and hips in 
proportion to the width of their shoulders, and the smallest 
average external conjugate diameter. (c) The women with 
round pelves were approximately intermediate between the 
other two groups in all of these dimensions. There was, how- 
ever, so much variation in these external dimensions between 
student nurses and clinic women of the same pelvic type that 
it would be very hazardous to attempt to predict pelvic type 
on the basis of those dimensions, in individual cases, in a popu- 
lation as heterogeneous as that of this country. 

The high incidence of long oval and of round pelves among 
the largest women of both groups suggests the possibility that 
factors which make for the attainment of maximum normal 
growth tend to prevent that degree of antero-posterior flatten- 
ing of the pelvis which has come to be regarded as character- 
istically feminine. 

A comparison of photographs, external measurements and 
pelvic tracings of 132 clinic women and the 107 student nurses 
showed that some women who resembled each other very closely 
in size and in general body build had pelves which were very 
dissimilar and that, conversely, women in whom the size and 
shape of the pelvic inlet were identical resembled each other 
rather closely, only slightly, or not at all in general appearance 
and in external bodily dimensions. 

These findings indicate that the type of pelvic inlet can be 
determined in the intact, living woman only by the use of some 
dependable method of roentgen pelvimetry. It cannot with 
certainty be deduced from external measurements, and the 
ability to infer it correctly from general body build would 
appear to be one of the more esoteric of anthropological 
accomplishments. 
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SECTION OF PHYSICS AND CHEMISTRY 
Octoser 28 anp 29, 1938 


Conference on “‘ Electrophoresis’’ 


The new section of Physics and Chemistry started with a 
‘‘Conference on Electrophoresis,’’ the first of a projected 
series. 

It can be said without reserve that this initial conference 
was a success, both in the attendance and in the enthusiasm 
shown during and after the meeting. The ideas underlying 
the organization of the conference were threefold. A topic for 
discussion engaging the interest of active workers was chosen. 
A short program of papers was arranged, allowing for quite 
as much time for discussion as for presentation. Attendance 
was limited to those invited and to members of the Academy. 
Possibly half of those present (totaling about fifty) came from 
outside of New York City. Visitors from Washington, Ithaca, 
Boston, Cambridge, New Haven and Schenectady attended. 
The program consisted of papers on the theory of electro- 
phoretic migration by Professor Hans Miiller; on the micro- 
scopic and moving boundary methods for studying electro- 
phoresis by Doctors H. A. Abramson and K. G. Stern, 
respectively; the optical and other properties of electro- 
phoretic boundaries by Doctor L. G. Longsworth, and a paper 
by Professor E. J. Cohn on the effects of ionic strength and 
pH on electrophoretic mobility. The discussion of all these 
papers was animated and penetrating. 

Two other conferences are being arranged for the present 
academic year. These will be on the topics ‘‘ Reaction Kinetics 
in Solution’’ and ‘‘Dielectrics,’’? which will be under the 
guidance of Professor V. K. La Mer and Professor C. P. 


Smyth. 
Duncan A. McInnes, Chairman 
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